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RED complete RED-mutant 



Amino Acid Cod on 


# 


% 


# 


% 


Met 


ATG 




i nn ft 


it 


inn n 


Trp 


TGG 


1 


100.0 


1 


100.0 


Glu 


GAA 


26 


83.9 


3 


9.7 




GAG 


5 


16.1 


28 


903 


Phe 


TTT 


19 


76.0 


7 


28.0 




TTC 


6 


24.0 


18 


72.0 


Asp 


GAT 


25 


833 


16 


533 


GAG 


5 


16.7 


14 


46.7 


Cys 


TGT 


3 


33.3 


5 


55.6 


TGC 


6 


66.7 


4 


44.4 


riis 


LAI 


12 


80.0 


0 


0.0 




CAC 


3 


20.0 


15 


100.0 


Gin 


CAA 


12 


OA A 

80.0 


u 


0.0 




CAG 


3 


20.0 


15 


100.0 


Asn 


AAT 


13 


65.0 


2 


10.0 




AAC 


7 


35.0 


18 


90.0 


TVrr 


TAT 


17 


70.8 


9 


373 


TAC 


7 


29.2 


15 


62.5 


Lys 


AAA 


ti 

JZ 


8Z1 


0 


1 C A 

15.4 


AAG 


7 


17.9 


33 


84.6 


He 


ATT 


20 


433 


6 


13.0 




ATC 


8 


17.4 


40 


87.0 




ATA 


18 


39.1 


0 


0.0 


*** 


1AA 


1 


100.0 


1 


100.0 




TAG 


0 


0.0 


0 


0.0 




TGA 


0 


0.0 


0 


0.0 


Hit 


Apr 
ALl 


11 


37.9 


0 


0.0 




ALL 


7 


24.1 


21 


72.4 




ACA 


9 


31.0 


8 


27.6 




ACG 


2 


6.9 


0 


0.0 


Pro 

no 




11 


35.5 


15 


48.4 






3 


9.7 


4 


12.9 




CCA 


14 


45.2 


11 


353 




CCG 


3 


9.7 


1 


3.2 


Ala 




13 


37.1 


3 


8.6 






4 


11.4 


30 


85.7 




OLA 


14 


40.0 


0 


0.0 




GCG 


4 


11.4 


2 


5.7 


Gly 


GOT 


7 


17.5 


0 


0.0 


GGC 


9 


22.5 


34 


DC €\ 






20 


50.0 


4 


10.0 




GGG 


4 


10.0 


2 


5.0 


17.1 
vai 


UTT 


14 


36.8 


0 


0.0 




GTC 


6 


15.8 


5 


13.2 




GTA 


13 


34.2 


0 


0.0 




GTG 


5 


13.2 


33 


86.8 


Arg 


AGA 


8 


40.0 


8 


40.0 


AGO 


1 


5.0 


4 


20.0 




CGT 


6 


30.0 


0 


0.0 




CGC 


1 


5.0 


4 


20.0 




LUa 


3 


15.0 


0 


0.0 




CGG 


1 


5.0 


4 


mo 


Sex 


AGT 


8 


25.0 


2 


63 




AGC 


7 


21.9 


13 


40.6 




TCT 


4 


123 


4 


123 




TCC 


1 


3.1 




40.6 




TCA 


10 


313 


x 2 


0.0 




TCG 


2 


63 


0 


0.0 


Leu 


CTT 


13 


25.0 


1 


1.9 




ere 


3 


5.8 


2 


3.8 




CIA 


9 


173 


1 


1.9 




CTG 


4 


7.7 


47 


90.4 




TTA 


15 


28.8 


0 


0.0 




TTG 


8 


15.4 


1 


1.9 
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35 BssSI 


Ctgglg ctcgga 


92 SsPI 


Aatatt aatact 


118 Clal 


Atcgat atcgac 


146 Ndel 


Catatg cctatg 


155 SsPI 


Aatatt gatttt 


189 Xbal 


Tctaga cctgga 


282 EcoT14I 


Ccaagg ccaggg 


417 Xbal 


Tctaga cctgga 


460 EcoRV 


Gatatc gacatc 


524 Apol 


Aaattt aagttc 


553 EcoTHI 


Ccttgg ccctgg 


570 PshBI 


Attaat gctgat 


769 AflHI 


Cttaag ctgaag 


790 Apol 


Aaattt aagttt 


802 Apol, EcoRI 


Gaattc gagttc 


955 EcoRV 


Gatatc gacatc 


1030 AorSlHI 


Agcgc t agcgcc 


1076 Muni 


Caattg ccatcg 


1094 Ndel 


Catatg cctatg 


1117 EcoRV 


Gatatc gacatc 


1193 EcoRV 


Gatatc gctacc 


1217 BssSI 


Ctcgt ccagg 


1301 Clal 


Atcgat atcggc 


1331 EcoRV 


Gatatc gctacc 


1381 Sspl 


Aatatt aacatc 


1406 EcoRI, v Apol 


Gaattc gcatcc 


1410 AccIII 


Tccgga cccaga 


1417 Apol 


Gaattt gagttt 


1605 Sspl 


Aatatt catctt 


1613 Smal 


Cccggg cccgcg 



[0 0 5 9] 

3k1foM 1 1 

m!km t mmwKD&ytmmmtt ^zm^u^-^wm (cmv. sv4o, cag icag ; (c 

W3-v^y*r) - (—7 h 'J p T^^>-/n^Er-^) - (/?-^n tr y 4 y h o y u) - 
(a-f y^E?!)) I <7)Tmi l zWXLti'<??-$:ft%,Ltz (mtkW ; CMV-Red, CAG-Red. 
$ZmW. ; CMV-REDm, CAG-REDm) 0 £ O BK ^i^#v7-A WftWM t LXfthtlkCfii 
m <DS¥LW.m £ j?IJ Bfc L & O flsjjfc L tz SV40-Red (-SKI) , ; SV40-REDm ( 

-SKL), CAG-REDm (-SKL)) 0 
[0 0 6 0] 

&m&<offlm.n<Dmtm l &*m%.Ltz mi 6) « 5&tm&<DmfeK\±&n£Lx&i/t& 
mm&mm omx-*v httso ^m^mmtrh- oho mm-2ooozm^tz 

o Vy?)\'temmmmm50 M UZ\£v* : y*-y50 / uLZmz.tzo -g-O^*, CMV-Red. SV40- 
Red(-SKL)-C{ilOOORLUff^T'*>-&75*. CMV-REDnu SV40-REDm (-SKL) K&^X 2 x 1 0 7 - 
4 x 1 0 7 RLUOtt*zixLfco tiz y Ml 6 K^-tX n CAG-RedT^J^v^tttifg* h 
nx^tzifK 3E*flc&fljv>S ZtX*2 fe%tm<Q%i&±m s mtt>hti1zo SKLE?l|«:f&14_t 

$ktkM 1 2 
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/Co ft^HSV^tt^^t7tCMV-REDmitf5^-^SXL7t|ffl^ ( * g|5fcNIH3T3^ y vim 
5fcRat-l^ t h fi*A543») (D$\&$. 1 5 ^ LK If v iJ P- > 1 5 n LfctHlx.. 7 I — ($c 

-££it£-c7)#Bfc*^ b ;VC*> «9 > v * * Eb^NIH3T3^BJ3^T*(±^§|«S630nm, # <f 

I? (DmWL^m^^-f \ Hz^mtA^? h)V*7jkLtz 0 ttz, M£*Rat-l. t: b 
ft*A543*fflfl&^k^*f§:)fc&g630nm^X^ b ;K^o fc D 

[0 0 6 1] 

[H 2 ] ilLittHIffl ^ * * - O«ot h He l am ffi. £ &t 3 £ ^i" o 

[ni3] m%m^mMx-*kmzfrtzmM!k&ifkm&, M&&jt?>s<?<v§&itx'< 
[in 4] m%mmmfflMx~gimztitzmM!k&i&7fc&, <omm^m 
[ins] m%mmffi.x~*kmziitzm. m&5kt?t?>^?<Dmm%yt*'<? v^t-^m. 
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SEQUENCE LISTING 

<110> NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY 
<120> Multi-assay system for gene transcription activity 
<130> 113MS0552 
<160> 7 

<170> Patentln version 3.1 

<210> 1 

<211> 1638 

<212> DNA 

<213> Wild Type Phrixothrix Green lucif erase 

<400> 1 



atggaagaag 


aaaacattag 


gcatggagag 


cgtcctcgtg 


atatagtcca 


tcctggctcg 


60 


gcaggacaac 


aattatacca 


atcattgtat 


aaatttgcat 


cttttcctga 


agcaataatc 


120 


gatgctcata 


caaatgaagt 


aatatcatat 


gctcaaatat 


ttgaaaccag 


ctgccgctta 


180 


gctgttagta 


tagaacaata 


tggcttgaat 


gaaaacaatg 


ttgtgggtgt 


atgcagtgaa 


240 


aacaatataa 


acttttttaa 


tcctgtcctt 


gctgctttat 


acttaggaat 


accagtagca 


300 


acatcaaatg 


atatgtacac 


agatggagag 


ttaactggtc 


atttgaatat 


atcaaaacca 


360 


actatcatgt 


ttagttcaaa 


gaaagcactc 


ccgcttattc 


tgagagtaca 


gcaaaatcta 


420 


agtttcatta 


aaaaagtcgt 


agttatcgat 


agcatgtacg 


acattaatgg 


cgttgaatgc 


480 


gtatctacct 


ttgttgcacg 


ttatactgac 


cacacctttg 


atccattgtc 


atttacacca 


540 


aaagattttg 


atccccttga 


aaaaatcgca 


ttaattatgt 


catcatctgg 


aacaactgga 


600 


ttgcctaagg 


gtgtagtact 


gagccataga 


agtctaacta 


taagattcgt 


tcatagcagg 


660 


gatcccattt 


atggcactcg 


tacggttcca 


caaacatcaa 


ttctttcctt 


agtaccgttc 


720 


catcatgcct 


ttggaatgtt 


tactacatta 


tcttactttg 


tagtaggact 


taaggttgta 


780 


atgttgaaga 


aatttgaggg 


cgcacttttc 


ttaaaaacca 


tacagaatta 


caaaatcccc 


840 


actattgtag 


tggcccctcc 


agttatggtg 


tttttggcta 


aaagcccatt 


agtcgatcaa 


900 


tacgatttat 


cgagcttaac 


ggaagttgct 


actggaggag 


ctcctttagg 


aaaagatgtc 


960 
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gcagaagcag 


4- f» f*> f» O *"k O /TO /T 

tagcaaagag 


/t4- 4/ rro iof f o 

gt Lgaaar ca 


/> /-» 4- /-if rro o 4- /*•» *■> 4- o /"» o rtrfo 4- o 4* rrrfi 4- 4- o o /*■* 4- 

cctggaatca tacaaggata tggatLaact 


x\)6\J 


gaaacttgct 


gcgctgtaai 


rx*-\ 4- 4- o /■»/"»/*» 4* 

gat tacccci 


/-» 4- o O 4" r^fr* 4- 4* rro **» o o /■» o tfrt 4" f />oi/»f ztzto 

cataatgctg tgaaaacagg ttcaactgga 


iUoU 


agacccttgc 


catacattaa 


f\ f<r f» 4- f» f» f* ft T~ 4" 

agctaaagt t 


4* 4- f» f* o 4- f» «"» f» f* f» 4- f» 4" rtnet^tfx »*» #r#Tf» ^ f» #-*f«"#^ 

ttagataacg ctacrgggaa ggcgctagga 


1 1 /in 


ccaggagaaa 


gaggcgaaat 


atgctttaaa 


agtgaaatga ttatgaaagg atattacaac 


1 OAA 


f» « 4- f» f» rr/Y f\ ft /« 

aatccggaag 


f» **t f» f* 4- f» 4- 4- A 1 ^ 

caactattga 


4- ^ f» 4- f» 4- 4- /yo f» 

tactattgac 


a«% a 4- f<*fv4- 4- /v/va 4- 4- /-» 4- 4" f» 4* /v/vn f*»fv 4- «-» 4- ^ 

aaagatggtt ggcttcattc tggagatatt 


1 9£H 


ggatat tacg 


acgaagatgg 


o*^^4-4-4-/^4-4-4- 

aaatttct tt 


atagttgatc gattgaaaga acttattaaa 


loZU 


tacaagggat 


atcaggt tgc 


gcctgctgaa 


ctggaaaatc tgcttttaca acatccaagt 


looU 


attgctgatg 


cgggtgttac 


tggagttccg 


gacgaatttg ctggacaatt acctgctgct 


144U 


tgtgttgtgt 


tagaatctgg 


caagacgctg 


actgaaaagg aagttcaaga ttttattgca 


loUU 


gcacaagtca 


ctccaacaaa 


gcatcttcga 


ggcggtgtcg tatttgtaga cagtattccg 


1560 


aaaggcccta 


ctggaaaact 


catcagaaag 


gagctccgag aaatatttgc ccagcgagca 


1620 


ccaaaatcaa 


aattataa 






1638 



<210> 2 

<211> 545 

<212> PRT 

<213> Wild Type Phrixothrix Green luciferase 

<400> 2 

Met Glu Glu Glu Asn He Arg His Gly Glu Arg Pro Arg Asp He Val 
1 5 10 15 

His Pro Gly Ser Ala Gly Gin Gin Leu Tyr Gin Ser Leu Tyr Lys Phe 
20 25 30 

Ala Ser Phe Pro Glu Ala He He Asp Ala His Thr Asn Glu Val He 
35 40 45 

Ser Tyr Ala Gin He Phe Glu Thr Ser Cys Arg Leu Ala Val Ser He 
50 55 60 

Glu Gin Tyr Gly Leu Asn Glu Asn Asn Val Val Gly Val Cys Ser Glu 
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65 



70 



75 



80 



Asn Asn He Asn Phe Phe Asn Pro Val Leu Ala Ala Leu Tyr Leu Gly 
85 90 95 



He Pro Val Ala Thr Ser Asn Asp Met Tyr Thr Asp Gly Glu Leu Thr 
100 105 110 



Gly His Leu Asn He Ser Lys Pro Thr He Met Phe Ser Ser Lys Lys 
115 120 125 



Ala Leu Pro Leu He Leu Arg Val Gin Gin Asn Leu Ser Phe He Lys 
130 135 140 



Lys Val Val Val He Asp Ser Met Tyr Asp He Asn Gly Val Glu Cys 
145 150 155 160 



Val Ser Thr Phe Val Ala Arg Tyr Thr Asp His Thr Phe Asp Pro Leu 
165 170 175 



Ser Phe Thr Pro Lys Asp Phe Asp Pro Leu Glu Lys He Ala Leu He 
180 185 190 



Met Ser Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Val Leu Ser 
195 200 205 



His Arg Ser Leu Thr He Arg Phe Val His Ser Arg Asp Pro He Tyr 
210 215 220 



Gly Thr Arg Thr Val Pro Gin Thr Ser He Leu Ser Leu Val Pro Phe 
225 230 235 240 



His His Ala Phe Gly Met Phe Thr Thr Leu Ser Tyr Phe Val Val Gly 
245 250 255 



Leu Lys Val Val Met Leu Lys Lys Phe Glu Gly Ala Leu Phe Leu Lys 
260 265 270 
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Thr He Gin Asn Tyr Lys He Pro Thr He Val Val Ala Pro Pro Val 
275 280 285 



Met Val Phe Leu Ala Lys Ser Pro Leu Val Asp Gin Tyr Asp Leu Ser 
290 295 300 



Ser Leu Thr Glu Val Ala Thr Gly Gly Ala Pro Leu Gly Lys Asp Val 
305 310 315 320 



Ala Glu Ala Val Ala Lys Arg Leu Lys Leu Pro Gly He He Gin Gly 
325 330 335 



Tyr Gly Leu Thr Glu Thr Cys Cys Ala Val Met He Thr Pro His Asn 
340 345 350 



Ala Val Lys Thr Gly Ser Thr Gly Arg Pro Leu Pro Tyr He Lys Ala 
355 360 365 



Lys Val Leu Asp Asn Ala Thr Gly Lys Ala Leu Gly Pro Gly Glu Arg 
370 375 380 



Gly Glu He Cys Phe Lys Ser Glu Met He Met Lys Gly Tyr Tyr Asn 
385 390 395 400 



Asn Pro Glu Ala Thr He Asp Thr He Asp Lys Asp Gly Trp Leu His 
405 410 415 



Ser Gly Asp He Gly Tyr Tyr Asp Glu Asp Gly Asn Phe Phe He Val 
420 425 430 



Asp Arg Leu Lys Glu Leu He Lys Tyr Lys Gly Tyr Gin Val Ala Pro 
435 440 445 



Ala Glu Leu Glu Asn Leu Leu Leu Gin His Pro Ser He Ala Asp Ala 
450 455 460 



Gly Val Thr Gly Val Pro Asp Glu Phe Ala Gly Gin Leu Pro Ala Ala 

ttiSE^ 2004-3050449 
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465 470 475 480 



Cys Val Val Leu Glu Ser Gly Lys Thr Leu Thr Glu Lys Glu Val Gin 
485 490 495 



Asp Phe He Ala Ala Gin Val Thr Pro Thr Lys His Leu Arg Gly Gly 
500 505 510 



Val Val Phe Val Asp Ser He Pro Lys Gly Pro Thr Gly Lys Leu He 
515 520 525 



Arg Lys Glu Leu Arg. Glu He Phe Ala Gin Arg Ala Pro Lys Ser Lys 
530 535 540 



Leu 
545 



<210> 3 

<211> 1641 

<212> DNA 

<213> Wild Type Phrixothrix Red luciferase 

<400> 3 



atggaagaag 


aaaacattgt 


gaatggagat 


cgtcctcgtg 


atctagtttt tcctggcaca 


60 


gcaggactac 


aattatatca 


at cat tat at 


aaatattcat 


atattactga cggaataatc 


120 


gatgcccata 


ccaatgaagt 


aatatcatat 


gctcaaatat 


ttgaaaccag ctgccgcttg 


180 


gcagttagtc 


tagaaaaata 


tggcttggat 


cataacaatg 


ttgtggcaat atgcagtgaa 


240 


aacaacatac 


acttttttgg 


ccctttaatt 


gctgctttat 


accaaggaat accaatggca 


300 


acatcaaatg 


atatgtacac 


agaaagggag 


atgattggcc 


atttgaatat atcgaaacca 


360 


tgccttatgt 


tttgttcaaa 


gaaatcactc 


ccatttattc 


tgaaagtaca aaaacatcta 


420 


gatttcctta 


aaaaagtcat 


agtcattgat 


agtatgtacg 


atatcaatgg cgttgaatgc 


480 


gtatttagct 


ttgtttcacg 


ttatactgat 


cacgcctttg 


atccagtgaa atttaaccca 


540 


aaagagtttg 


atcccttgga 


aagaaccgca 


ttaattatga 


catcatctgg aacaactgga 


600 


ttgcctaaag 


gggtagtaat 


aagccataga 


agtataacta 


taagattcgt ccatagcagt 


660 
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gatcccatct atggtactcg tattgctcca gatacatcaa ttcttgctat agcaccgttc 720 

catcatgcct ttggactgtt tactgcacta gcttactttc cagtaggact taagattgta 780 

atggtgaaga aatttgaggg cgaattcttc ttaaaaacca tacaaaatta caaaatcgct 840 

tctattgtag ttcctcctcc aattatggta tatttggcta aaagtccatt agtcgatgaa 900 

tacaatttat cgagcttaac ggaaattgct tgtggagggt ctcctttagg aagagatatc 960 

gcagataaag tagcaaagag attgaaagta catggaatcc tacaaggata tggattaacc 1020 

gaaacctgca gcgctctaat acttagcccc aatgatcgag aacttaaaaa aggtgcaatt 1080 

ggaacgccta tgccatatgt tcaagttaaa gttatagata tcaatactgg gaaggcgcta 1140 

ggaccaagag aaaaaggcga aatatgcttc aaaagtcaaa tgcttatgaa aggatatcac 1200 

aacaatccgc aagcaactcg tgatgctctt gacaaagatg gttggcttca tactggggat 1260 

cttggatatt acgacgaaga cagatttatc tatgtagttg atcgattgaa agaacttatt 1320 

aaatataaag gatatcaggt tgcgcctgct gaactggaaa atctgctttt acaacatcca 1380 

aatatttctg atgcgggtgt tattggaatt ccggacgaat ttgctggtca attaccttcc 1440 

gcgtgtgttg tgttagagcc tggtaagaca atgaccgaaa aggaagttca ggattatatt 1500 

gcagagctag tcactacaac taaacatctt cgaggcggtg tcgtatttat agatagtatt 1560 

ccaaaaggcc caacaggaaa actcatgaga aacgaactcc gtgcaatatt tgcccgggaa 1620 

caggcaaaat caaaattata a 1641 

<210> 4 
<211> 546 
<212> PRT 

<213> Wild Type Phrixothrix Red luciferase 
<400> 4 

Met Glu Glu Glu Asn lie Val Asn Gly Asp Arg Pro Arg Asp Leu Val 
15 10 15 

Phe Pro Gly Thr Ala Gly Leu Gin Leu Tyr Gin Ser Leu Tyr Lys Tyr 
20 25 30 

mfBE#2 004-3050449 
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Ser Tyr He Thr Asp Gly He He Asp Ala His Thr Asn Glu Val He 
35 40 45 



Ser Tyr Ala Gin He Phe Glu Thr Ser Cys Arg Leu Ala Val Ser Leu 
50 55 60 



Glu Lys Tyr Gly Leu Asp His Asn Asn Val Val Ala He Cys Ser Glu 
65 70 75 80 



Asn Asn He His Phe Phe Gly Pro Leu He Ala Ala Leu Tyr Gin Gly 
85 90 95 



He Pro Met Ala Thr Ser Asn Asp Met Tyr Thr Glu Arg Glu Met He 
100 105 110 



Gly His Leu Asn He Ser Lys Pro Cys Leu Met Phe Cys Ser Lys Lys 
115 120 125 



Ser Leu Pro Phe He Leu Lys Val Gin Lys His Leu Asp Phe Leu Lys 
130 135 140 



Lys Val He Val He Asp Ser Met Tyr Asp He Asn Gly Val Glu Cys 
145 . 150 155 160 



Val Phe Ser Phe Val Ser Arg Tyr Thr Asp His Ala Phe Asp Pro Val 
165 170 175 



Lys Phe Asn Pro Lys Glu Phe Asp Pro Leu Glu Arg Thr Ala Leu He 
180 185 190 



Met Thr Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Val He Ser 
195 200 205 



His Arg Ser He Thr He Arg Phe Val His Ser Ser Asp Pro He Tyr 
210 215 220 



Gly Thr Arg He Ala Pro Asp Thr Ser He Leu Ala He Ala Pro Phe 
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225 



230 



235 



240 



His His Ala Phe Gly Leu Phe Thr Ala Leu Ala Tyr Phe Pro Val Gly 
245 250 255 



Leu Lys He Val Met Val Lys Lys Phe Glu Gly Glu Phe Phe Leu Lys 
260 265 270 



Thr He Gin Asn Tyr Lys He Ala Ser He Val Val Pro Pro Pro He 
275 280 285 



Met Val Tyr Leu Ala Lys Ser Pro Leu Val Asp Glu Tyr Asn Leu Ser 
290 295 300 



Ser Leu Thr Glu He Ala Cys Gly Gly Ser Pro Leu Gly Arg Asp He 
305 310 315 320 



Ala Asp Lys Val Ala Lys Arg Leu Lys Val His Gly He Leu Gin Gly 
325 330 335 



Tyr Gly Leu Thr Glu Thr Cys Ser Ala Leu He Leu Ser Pro Asn Asp 
340 345 350 



Arg Glu Leu Lys Lys Gly Ala He Gly Thr Pro Met Pro Tyr Val Gin 
355 360 365 



Val Lys Val He Asp He Asn Thr Gly Lys Ala Leu Gly Pro Arg Glu 
370 375 380 



Lys Gly Glu He Cys Phe Lys Ser Gin Met Leu Met Lys Gly Tyr His 
385 390 395 400 



Asn Asn Pro Gin Ala Thr Arg Asp Ala Leu Asp Lys Asp Gly Trp Leu 
405 410 415 



His Thr Gly Asp Leu Gly Tyr Tyr Asp Glu Asp Arg Phe He Tyr Val 
420 425 430 
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Val Asp Arg Leu Lys Glu Leu He Lys Tyr Lys Gly Tyr Gin Val Ala 
435 440 445 



Pro Ala Glu Leu Glu Asn Leu Leu Leu Gin His Pro Asn He Ser Asp 
450 455 460 



Ala Gly Val He Gly He Pro Asp Glu Phe Ala Gly Gin Leu Pro Ser 
465 470 475 480 



Ala Cys Val Val Leu Glu Pro Gly Lys Thr Met Thr Glu Lys Glu Val 
485 490 495 



Gin Asp Tyr He Ala Glu Leu Val Thr Thr Thr Lys His Leu Arg Gly 
500 505 510 



Gly Val Val Phe He Asp Ser He Pro Lys Gly Pro Thr Gly Lys Leu 
515 520 525 



Met Arg Asn Glu Leu Arg Ala He Phe Ala Arg Glu Gin Ala Lys Ser 
530 535 540 



Lys Leu 
545 



<210> 5 
<211> 1760 
<212> DNA 
<213> Phrixothrix 








<400> 5 

gtgacagttt agttcagtag aagatttttt 


tgagatcaaa atggaagaag 


aaaacgttgt 


60 


gaatggagat cgtcctcgtg atctagtttt 


tcctggcaca gcaggactac 


aattatatca 


120 


atcattatat aaatattcat atattactga 


cggaataatc gatgcccata 


ccaatgaagt 


180 


aatatcatat gctcaaatat ttgaaaccag 


ctgccgcttg gcagttagtc 


tagaaaaata 


240 


tggcttggat cataacaatg ttgtggcaat 


atgcagtgaa aacaacatac 


acttttttgg 


300 


ccctttaatt gctgctttat accaaggaat 


accaatggca acatcaaatg 


atatgtacac 


360 
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agaaagggag 


atgattggcc 


atttgaatat 


atcgaaacca 


tgccttatgt 


tttgttcaaa 


420 


gaaatcactc 


ccatttattc 


tgaaagtaca 


aaaacatcta 


gatttcctta 


aaagagtcat 


480 


agtcattgat 


agtatgtacg 


atatcaatgg 


cgttgaatgc 


gtatttagct 


ttgattcacg 


540 


taatactgat 


cacgcctttg 


atccagtgaa 


atttaaccca 


aaagagtttg 


atcccttgga 


600 


aagaaccgca 


ttaattatga 


catcatctgg 


aacaactgga 


ttgcctaaag 


gggtagtaat 


660 


aagccataga 


agtataacta 


taagattcgt 


ccatagcagt 


gatcccatct 


atggtactcg 


720 


tattgctcca 


gatacatcaa 


ttcttgctat 


agcaccgttc 


catcatgcct 


ttggactgtt 


780 


tactgcacta 


gcttactttc 


cagtaggact 


taagattgta 


atggtgaaga 


aatttgaggg 


840 


cgaattcttc 


ttaaaaacca 


tacaaaatta 


caaaatcgct 


tctattgtag 


ttcctcctcc 


900 


aattatggta 


tatttggcta 


aaagtccatt 


agtcgatgaa 


tacaattgct 


cgagcttaac 


960 


ggaaattgct 


agtggaggct 


ctcctttagg 


aagagatatc 


gcagataaag 


tagcaaagag 


1020 


attgaaagta 


catggaatcc 


tacaaggata 


tggattaacc 


gaaacctgca 


gcgctctaat 


1080 


acttagcccc 


aatgatcgag 


aacttaaaaa 


aggtgcaatt 


ggaacgccta 


tgccatatgt 


1140 


tcaagttaaa 


gttatagata 


tcaatactgg 


gaaggcgcta 


ggaccaagag 


aaaaaggcga 


1200 


aatatgcttc 


aaaagtcaaa 


tgcttatgaa 


aggatatcac 


aacaatccgc 


aagcaactcg 


1260 


tgatgctctt 


gacaaagatg 


gttggcttca 


tactggggat 


cttggatatt 


acgacgaaga 


1320 


cagatttatc 


tatgtagttg 


atcgattgaa 


agaacttatt 


aaatataaag 


gatatcaggt 


1380 


tgcgcctgct 


gaactggaaa 


atctgctttt 


acaacatcca 


aatatttctg 


atgcgggtgt 


1440 


tattgaattc 


cggacgaatt 


tgctggtcaa 


ttacctttcc 


gcgtgtgttg 


tgttagagcc 


1500 


tggtaagaca 


atgaccgaaa 


aggaagttca 


ggattatatt 


gcagagctag 


tcactacaac 


1560 


taaacatctt 


cgaggcggtg 


tcgtatttat 


agatagtatt 


ccaaaaggcc 


caacaggaaa 


1620 


actcatgaga 


aacgaactcc 


gagcaatatt 


tgcccgggaa 


caggcaaaat 


caaaattata 


1680 


agctcaatat 


attgctttag 


ttataaaatg 


tatgtaatca 


aattttagaa 


cctaatacat 


1740 


tcattgagag 


cctaaaaaaa 










1760 
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<210> 6 
<211> 1641 
<212> DNA 
<213> Phrixothrix 










<400> 6 
atggaagaag 


aaaacgtggt 


gaatggagat 


cggcctaggg 


atctggtgtt tcccggcaca 


60 


gcaggactcc 


agctgtacca 


gtcactgtat 


aagtattcat 


acatcactga egggataate 


120 


gacgcccata 


ccaacgaggt 


catctcatat 


gctcagatct 


ttgaaacctc ctgccggctg 


180 


gcagtgtcac 


tggagaagta 


tggcctggat 


cacaacaatg 


tggtggccat ctgttctgaa 


240 


aacaacatac 


actttttcgg 


ccccctgatt 


gctgccctgt 


accaaggcat cccaatggca 


300 


acatcaaacg 


acatgtacac 


agagagggag 


atgataggcc 


atctgaacat ctccaagcca 


360 


tgcctgatgt 


tctgttcaaa 


gaaatcactg 


cccttcattc 


tgaaggtgca gaagcacctg 


420 


gactttctga 


aaaaagtcat 


agtcattgat 


tccatgtacg 


atatcaatgg cgtggagtgc 


480 


gtcttctcct 


ttgtctcgag 


gtacactgat 


cacgccttcg 


acccagtgaa gttcaacccc 


540 


aaagagttcg 


accccctcga 


aagaaccgcc 


ctgattatga 


catcatctgg gacaactgga 


600 


ctgcctaagg 


gggtcgtgat 


ctcccacaga 


tctataacta 


teagattegt ccattcttcc 


660 


gatcccatct 


acggcaccag 


gattgcccca 


gacacatcaa 


ttctggctat cgcacccttc 


720 


catcacgcct 


ttggactgtt 


tactgcactg 


get tact tec 


ctgtcggact gaagattgtc 


780 


atggtgaaga 


aatttgaggg 


cgagttcttt 


ctgaaaacca 


tacaaaatta caagatcget 


840 


tctattgtcg 


tgcctcctcc 


tattatggtc 


tatctggcta 


agtcccccct ggtcgatgaa 


900 


tacaatttat 


cttctctgac 


cgaaatcgca 


tgeggagget 


ctcctctggg gagagacatc 


960 


gcagataaag 


tcgccaagag 


actgaaagtg 


catggaatcc 


tccagggata tgggctgacc 


1020 


gagacctgtt 


ccgctctgat 


actgtctccc 


aacgateggg 


aactgaaaaa gggggcaatc 


1080 


ggaaccccta 


tgccatacgt 


gcaagtgaaa 


gtgatcgaca 


teaatacegg gaaggccctg 


1140 


ggaccaagag 


agaaaggcga 


gatctgcttc 


aagtctcaga 


tgctgatgaa ggggtatcac 


1200 


aacaatcctc 


aggccactag 


ggatgctctg 


gacaaggatg 


ggtggctgca cactggggac 


1260 


ctgggatatt 


acgacgaaga 


cagatttatc 


tatgtcgtgg 


acaggctgaa agagctgatc 


1320 
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aagtataaag ggtatcaggt cgcccctgct gagttggaaa acctgctgtt gcagcacccc 1380 

aatatctctg atgccggcg't gattggaatt ccggacgaat ttgctggtca attaccttcc 1440 

gcctgtgtgg tgctggagcc tggcaagaca atgaccgaga aagaagtgca ggactacatt 1500 

gcagagctgg tcactacaac taaacatctg aggggggggg tcgtctttat agattccatt 1560 

ccaaagggcc caacagggaa actgatgaga aacgaactga gggcaatctt tgctcgggaa 1620 

caggcaaaaa tcgctgtgta a 1641 

<210> 7 

<211> 1641 

<212> DNA 

<213> Mutant Phrixothrix 

<400> 7 



atggaagaag 


agaacatcgt 


gaatggcgat cgccctcggg atctggtgtt ccctggcaca 


60 


gccggcctgc 


agctgtatca 


gtccctgtat aaatactctt acatcaccga cggaatcatc 


120 


gacgcccaca 


ccaacgaggt 


gate tec tat geccagattt tcgaaacaag ttgccgcctg 


180 


gccgtgagcc 


tggagaagta 


tggcctggat cacaacaacg tggtggccat ttgeagegag 


240 


aacaacatcc 


acttcttcgg 


ccctctgatc gctgccctat accaggggat tccaatggcc 


300 


acatccaacg 


atatgtacac 


cgagagggag atgateggee acctgaacat ctccaagcca 


360 


tgtctgatgt 


tctgttccaa 


gaagtccctg ccattcatcc tgaaggtgca gaagcacctg 


420 


gactttctca 


agaaggtgat 


cgtgatcgac agcatgtacg acatcaaegg cgtggagtgc 


480 


gtgttcagtt 


tcgtgtcccg 


gtacaccgat cacgcgttcg atccagtgaa gttcaaccct 


540 


aaagagtttg 


atcccctgga 


gagaaccgeg ctgatcatga catcctctgg aacaaccggc 


600 


ctgcctaagg 


gcgtggtgat 


cagccacagg agcat caeca teagattegt ccacagcagc 


660 


gatcccatct 


acggcacccg 


catcgcccca gatacatcca tcctggccat cgcccctttc 


720 


caccacgcct 


tcggactgtt 


taccgccctg gcttactttc cagtgggcct gaagatcgtg 


780 


atggtgaaaa 


agtttgaggg 


cgagttcttc ctgaagacca tccagaacta caagatcget 


840 


tctatcgtgg 


tgcctcctcc 


aatcatggtg tatctggeca agagccctct ggtggatgag 


900 


tacaatctgt 


ccagcctgac 


agagatcgee tgtggcggct cccctctggg cagagacatc 


960 
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gccgacaagg tggccaagag actgaaggtc cacggcatcc tgcagggcta tggcctgacc 1020 

gagacctgta gcgccctgat cctgagcccc aacgatagag agctgaagaa gggcgccatc 1080 

ggcaccccta tgccctatgt ccaggtgaag gtgattgaca tcaacaccgg caaagccctg 1140 

ggaccaagag agaagggcga gatttgcttc aagagccaga tgctgatgaa gggctaccac 1200 

aacaacccac aggccaccag ggatgccctg gacaaggacg ggtggctgca caccggcgat 1260 

ctgggctact acgacgagga cagattcatc tatgtggtgg atcggctgaa agagctcatc 1320 

aagtacaagg gctaccaggt ggcccctgcc gagctggaga acttgcttct gcagcaccct 1380 

aacatctctg atgccggcgt catcggcatc ccagacgagt ttgccggcca gctgccttcc 1440 

gcctgtgtcg tgctggagcc tggcaagacc atgaccgaga aggaggtgca ggattatatc 1500 

gccgagctgg tgaccaccac caagcacctg cggggcggcg tggtgttcat cgacagcatt 1560 

ccgaaaggcc caacaggcaa gctgatgaga aacgagctga gggccatctt tgcccgcgag 1620 

caggccaagt ccaagctgta a 1641 
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[131 3 - 1] 

ATGGAAGAAGAG^CATCGTGAATGGCGATCGCCCTCGGGATCTGGTGTTCCCTGGCACA 60 

ATGGAAGAAGAAAACATTGTGAATGGAGATCGTCCTCGTGATCTAGTTTTTCCTGGCACA 60 
*********** ***** ******** ***** ***** ***** ** ** ********* 

GCCGGCCTGCAGCTGTATCAGTCCCTGTATAAATACTCTTACATCACCGACGGAATCATC 120 

G CAGGACTACAATT AT AT CAATC ATT ATATAAAT AT TCAT ATATTACTGACGGAAT AATC 120 
** ** ** ** * ***** ** * ******** ** ** ** ** ******** *** 

GACGCCCACACCAACGAGGTGATCTCCTATGCCCAGATTTTCGAAAC?VAGTTGCCGCCTG 180 

GATGCCCATACCAATGAAGTAATATCATATGCTCAAATATTTGAAACCAGCTGCCGCTTG 180 
** ***** ***** ** ** ** ** ***** ** ** ** ***** ** ****** ** 

GCCGTGAGCCTGGAGAAGTATGGCCTGGATCACAACAACGTGGTGGCCATTTGCAGCGAG 24 0 

GCAGTTAGTCTAGAAAAATATGGCTTGGATCATAACAATGTTGTGGCAATATGCAGTGAA 240 
** ** ** ** ** ** ****** ******* ***** ** ***** ** ***** ** 

7^ACAACATCCACTTCTTCGGCCCTCTGATCGCTGCCCTATACCAGGGGATTCCAATGGCC 300 

AACAACATACACTTTTTTGGCCCTTTAATTGCTGCTTTATACCAAGGAATACCAATGGCA 300 
******** ***** ** ****** * ** ***** ******* ** ** ******** 

ACATCCAACGATATGTACACCGAGAGGGAGATGATCGGCCACCTGAACATCTCCAAGCCA 360 

ACATCAAATGATATGTACACAGAAAGGGAGATGATTGGCCATTTG/^ATATATCGAAACCA 360 
***** ** *********** ** *********** ***** **** ** ** *+ *** 

TGTCTGATGTTCTGTTCCAAGAAGTCCCTGCCATTCATCCTGAAGGTGCAGAAGCACCTG 420 

TGCCTTATGTTTTGTTCAAAGAAATCACTCCCATTTATTCTGAAAGTACAAAAACATCTA 420 
** ** ***** ***** ***** ** ** ***** ** ***** ** ** ** ** ** 

GACTTTCTCAAGAAGGTGATCGTGATCGACAGCATGTACGACATCAACGGCGTGGAGTGC 480 

GATTTCCTTAAAAAAGTCATAGTCATTGATAGTATGTACGATATCTUVTGGCGTTGAATGC 480 
** ** ** ** ** ** ** ** ** ** ** ******** ***** ***** ** *** 

GTGTTCAGTTTCGTGTCCCGGTACACCGATCACGCGTTCGATCCAGTGAAGTTCAACCCT 54 0 

GTATTTAGCTTTGTTTCACGTTATACTGATCACGCCTTTGATCCAGTGAAATTT7UVCCCA 54 0 
*+ ** ** ** ** ** ** ** ** ******** ** *********** ** ***** 

AAAGAGTTTGATCCCCTGGAGAGAACCGCGCTGATCATGACATCCTCTGGAACAACCGGC 600 

AAAGAGTTTGATCCCTTGGAAAGAACCGCATTAATTATGACATCATCTGGAACAACTGGA 600 
*************** **** ******** * ** ******** *********** ** 

CTGCCTAAGGGCGTGGTGATCAGCCACAGGAGCATCACCATCAGATTCGTCCACAGCAGC 660 

T TGCCTAAAGGGGTAGTAATAAGCCATAGAAGT ATAACTATAAGATTCG TCCATAGC AGT 660 
******* ** ** ** ** ***** ** ** ** ** ** *********** ***** 

GATCCCATCTACGGCACCCGCATCGCCCCAGATACATCCATCCTGGCCATCGCCCCTTTC 720 

GATCCCATCTATGGTACTCGTATTGCTCCAGATACATCAATTCTTGCTATAGCACCGTTC 720 
*********** ** ** ** ** ** *********** ** ** ** ** ** ** *** 

CACCACGCCTTCGGACTGTTTACCGCCCTGGCTTACTTTCCAGTGGGCCTGAAGATCGTG 780 

CATCATGCCTTTGGACTGTTTACTGCACTAGCTTACTTTCCAGTAGGACTTAAGATTGTA 780 
** ** ***** *********** ** ** ************** ** ** ***** ** 

ATGGTGAAAAAGTTTGAGGGCGAGTTCTTCCTGAAGACCATCCAGAACTACAAGATCGCT 840 

ATGGTGAAGAAATTTGAGGGCGAATTCTTCTTAAAAACCATACAAAATTACAAAATCGCT 840 
******** ** *********** ****** * ** ***** ** ** ***** ****** 
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TCTATCGTGGTGCCTCCTCCAATCATGGTGTATCTGGCCAAGAGeCCTCTGGTGGATGAG 900 
TCTATTGTAGTTCCTCCTCCAATTATGGTATATTTGGCTAAAAGTCCATTAGTCGATGAA 900 
***** ** ** *********** ***** *** **** ** ** ** * ** ***** 

TACAATCTGTCCAGCCTGACAGAGATCGCCTGTGGCGGCTCCCCTCTGGGCAGAGACATC 960 
TACAATTTATCGAGCTTAACGGAAATTGCTTGTGGAGGGTCTCCTTTAGGAAGAGATATC 960 
****** * ** *** * ** ** ** ** ***** ** ** *** * ** ***** *** 

GCCGACAAGGTGGCCAAGAGACTGAAGGTCCACGGCATCCTGCAGGGCTATGGCCTGACC 1020 
GCAGATAAAGTAGCAAAGAGATTGAAAGTACATGGAATCCTACAAGGATATGGATTAACC 1020 
** ** ** ** ** ****** **** ** ** ** ***** ** ** ***** * *** 

GAGACCTGT AGCGCCCTGATCCTGAGCCCCAACGATAGAGAGCTGAAGAAGGGCGCCATC 1080 
GAAACCTGCAGCGCTCTAATACTTAGCCCCAATGATCGAGAACTTAAAAAAGGTGCAATT 1080 
** ***** ***** ** ** ** ******** *** **** ** ** ** ** ** ** 

GGCACCCCTATGCCCTATGTCCAGGTGAAGGTGATTGACATCAACACCGGCAAAGCCCTG 114 0 

GGAACGCCTATGCCATATGTTCAAGTT AAAGTTATAGATATCAATACTGGGAAGGCGCTA 1140 
** ** ******** ***** ** ** ** ** ** ** ***** ** ** ** ** ** 

GGACCAAGAGAGAAGGGCGAGAT T TGCT T CAAGAGCCAGATGC T GATGAAGGGCT ACCAC 1200 
GGACCAAGAGAAAAAGGCGAAATATGC T T CAAAAGTCAAAT GCTTATGAAAGGAT AT C AC 1200 
*********** ** ***** ** ******** ** ** ***** ***** ** ** *** 

AACAACCCACAGGCCACCAGGGATGCCCTGGACAAGGACGGGTGGCTGCACACCGGCGAT 1260 

AACAATCCGCAAGCAACTCGTGATGCTCTTGACAAAGATGGTTGGCTTCATACTGGGGAT 1260 
***** ** ** ** ** * ***** ** ***** ** ** ***** ** +* ** *** 

CTGGGCTACTACGACGAGGACAGATTCATCTATGTGGTGGATCGGCTGAAAGAGCTCATC 1320 
CT T GGAT ATT ACGACGAAGACAGAT T T ATCT ATGTAGT TGATCGAT T GAAAGAACT TAT T 1320 
** ** ** ******** ******** ******** ** ***** ******* ** ** 

AAGTACAAGGGCTACCAGGTGGCCCCTGCCGAGCTGGAGAACTTGCTTCTGCAGCACCCT 1380 

AAATATAAAGGATATCAGGTTGCGCCTGCTGAACTGGAAAATCTGCTTTTACAACATCCA 1380 
** ** ** ** ** ***** ** ***** ** ***** ** ***** * ** ** ** 

AACATCTCTGATGCCGGCGTCATCGGCATCCCAGACGAGTTTGCCGGCCAGCTGCCTTCC 14 40 
AATATTTCTGATGCGGGTGTTATTGGAATTCCGGACGAATTTGCTGGTCAATTACCTTCC 14 40 
** ** ******** ** ** ** ** ** ** ***** ***** ** ** * ****** 

GCCTGTGTCGTGCTGGAGCCTGGCAAGACCATGACCGAGAAGGAGGTGCAGGATTATATC 1500 
GCGTGTGTTGTGTTAGAGCCTGGTAAGACAATGACCGAAAAGGAAGTTCAGGATTATATT 1500 
** ***** *** * ******** ***** ******** ***** ** *********** 

GCCGAGCTGGTGACCACCACCAAGCACCTGCGGGGCGGCGTGGTGTTCATCGACAGCATT 1560 
GCAGAGCTAGTCACTACAACTAAACATCTTCGAGGCGGTGTCGTATTTATAGATAGTATT 1560 
** ***** ** ** ** ** ** ** ** ** ***** ** ** ** ** ** ** *** 

CCGAAAGGCCCAACAGGCAAGCTGATGAGAAACGAGCTGAGGGCCATCTTTGCCCGCGAG 1620 
CCAAAAGGCCCAACAGGAAAACTCATGAGAAACGAACTCCGTGCAATATTTGCCCGGGAA 1620 
** ************** ** ** *********** ** * ** ** ******** ** 

CAGGCCAAGTCCAAGCTGTAA : JP2003-127629-2 1641 

CAGGCAAAATCAAAATTATAA : JP2003-127 629-1 1641 

***** ** ** ** * *** 
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ATGGAAGAAGAGAACATCGTGAATGGCGATCGCCCTCGGGATCTGGTGTTCCCTGGCACA 60 
ATGGAAGAAGAAAACGTGGTGAATGGAGATCGGCCTAGGGATCTGGTGTTTCCCGGCACA 60 
*********** *** * ******** ***** *** ************* ** ****** 

GCCGGCCTGCAGCTGTATCAGTCCCTGTATAAATACTCTTACATCACCGACGGAATCATC 120 
GCAGGACTCCAGCTGTACCAGTCACTGTATAAGTATTCATACATCACTGACGGGATAATC 120 
** ** ** ******** ***** ******** ** ** ******** ***** ** *** 

GACGCCCACACCAACGAGGTGATCTCCT ATGCCCAGATTTTCGAAACAAGTTGCCGCCTG 180 
GACGCCCATACCAACGAGGTCATCTCATATGCTCAGATCTTTGAAACCTCCTGCCGGCTG 180 
******** *********** ***** ***** ***** ** ***** ***** *** 

GCCGTGAGCCTGGAGAAGTATGGCCTGGATCACAACAACGTGGTGGCCATTTGCAGCGAG 240 
GCAGTGTCACTGGAGAAGTATGGCCTGGATCACAACAATGTGGTGGCCATCTGTTCTGAA 240 
** *** ***************************** *********** ** ** 

AACAACATCCACTTCTTCGGCCCTCTGATCGCTGCCCTATACCAGGGGATTCCAATGGCC 300 
AACAACATACACTTTTTCGGCCCCCTGATTGCTGCCCTGTACCAAGGCATCCCAATGGCA 300 
******** ***** ******** ***** ******** ***** ** ** ******** 

ACATCCAACGATATGTACACCGAGAGGGAGATGATCGGCCACCTGAACATCTCCAAGCCA 360 

ACATGAAACGACATGT ACACAG AGAGGGAGAT GATAGGCCAT CTGAAC AT CTCCAAGCCA 360 
***** ***** ******** ************** ***** ****************** 

TGTCTGATGTTCTGTTCCAAGAAGTCCCTGCCATTCATCCTGAAGGTGCAGAAGCACCTG 420 
TGCCTGATGTTCTGTTCAAAGAAATCACTGCCCTTCATTCTGAAGGTGCAGAAGCACCTG 420 
** ************** ***** ** ***** ***** ********************* 

GACTTTCTCAAGAAGGTGATCGTGATCGACAGCATGTACGACATCAACGGCGTGGAGTGC 480 
GACTTTCTGAAAAAAGTCATAGTCATTGATTCCATGTACGATATCAATGGCGTGGAGTGC 480 
******** ** ** ** ** ** ** ** ********* ***** ************ 
GTGTTCAGTTTCGTGTCCCGGTACACCGATCACGCGTTCGATCCAGTGAAGTTCAACCCT 540 
GTCTTCTCCTTTGTCTCGAGGTACACTGATCACGCCTTCGACCCAGTGAAGTTCAACCCC 540 
** *** ** ** ** ******* ******** ***** ***************** 

AAAGAGTTTGATCCCCTGGAGAGAACCGCGCTGATCATGACATCCTCTGGAACAACCGGC 600 
AAAGAGTTCGACCCCCTCGAAAGAACCGCCCTGATTATGACATCATCTGGGACAACTGGA 600 
******** ** ***** ** ******** ***** ******** ***** ***** ** 

CTGCCTAAGGGCGTGGTGATCAGCCACAGGAGCATCACCATCAGATTCGTCCACAGCAGC 660 
CTGCCTAAGGGGGTCGTGATCTCCCACAGATCTATAACTATCAGATTCGTCCATTCTTCC 660 
*********** ** ****** ****** ** ** ************** * * 

GATCCCATCTACGGCACCCGCATCGCCCCAGATACATCCATCCTGGCCATCGCCCCTTTC 720 
GATCCCATCTACGGCACCAGGATTGCCCCAGACACATCAATTCTGGCTATCGCACCCTTC 720 
****************** * ** ******** ***** ** ***** ***** ** *** 
CACCACGCCTTCGGACTGTTTACCGCCCTGGCTTACTTTCCAGTGGGCCTGAAGATCGTG 780 
CATCACGCCTTTGGACTGTTTACTGCACTGGCTTACTTCCCTGTCGGACTGAAGATTGTC 780 
** ******** *********** ** *********** ** ** ** ******** ** 
ATGGTGAAAAAGTTTGAGGGCGAGTTCTTCCTGAAGACCATCCAGAACTACAAGATCGCT 840 
AT GGTGAAGAAAT T T G AGGGCGAGTTCT T T C TGAAAACCATACAAAAT T ACAAGATCGCT 840 
******** ** ***************** ***** ***** ** ** ************ 



mmW 2004-3050449 



#12003-407564 



16/ 



[mi 4-2] 

TCTATCGTGGTGCCTCCTCCAATCATGGTGTATCTGGCCAAGAGCCCTCTGGTGGATGAG 900 

TCTATTGTCGTGCCTCCTCCTATTATGGTCTATCTGGCTAAGTCCCCCCTGGTCGATGAA 900 
***** ** *********** ** ***** ******** *** *** ***** ***** 

TACAATCTGTCCAGCCTGACAGAGATCGCCTGTGGCGGCTCCCCTCTGGGCAGAGACATC 960 

TACAATTTATCTTCTCTGACCGAAATCGCATGCGGAGGCTCTCCTCTGGGGAGAGACATC 960 
****** * ** ***** ** ***** ** ** ***** ******** ********* 

GCCGACAAGGTGGCCAAGAGACTGAAGGTCCACGGCATCCTGCAGGGCTATGGCCTGACC 1020 

GCAGATAAAGTCGCCAAGAGACTGAAAGTGCATGGAATCCTCCAGGGATATGGGCTGACC 1020 
** ** ** ** ************** ** ** ** ***** ***** ***** ****** 

GAGACCTGTAGCGCCCTGATCCTG AGCCCCAACGATAGAGAGCTGAAGAAGGGCGCC ATC 1080 

GAGACCTGTTCCGCTCTGATACTGTCTCCCAACGATCGGGAACTGAAAAAGGGGGCAATC 1080 
********* *** ***** *** ********* * ** ***** ***** ** *** 

GGCACCCCTATGCCCTATGTCCAGGTGAAGGTGATTGACATCAACACCGGCAAAGCCCTG 114 0 

GGAACCCCTATGCCATACGTGCAAGTGAAAGTGATCGACATCAATACCGGGAAGGCCCTG 1140 
** *********** ** ** ** ***** ***** ******** ***** ** ****** 

GGACCAAGAGAGAAGGGCGAGATTTGCTTCAAGAGCCAGATGCTGATGAAGGGCTACCAC 1200 
G GACCAAGAGAGAAAGGCGAGATC TGCTTCAAGTCTCAGATGCTGAT GAAGGGGTAT C AC 1200 
************** ******** ********* ***************** ** *** 

AACAACCCACAGGCCACCAGGGATGCCCTGGACAAGGACGGGTGGCTGCACACCGGCGAT 1260 

AACAATCCTCAGGCCACTAGGGATGCTCTGGACAAGGATGGGTGGCTGCACACTGGGGAC 1260 
***** ** ******** ******** *********** ************** *★ ** 

CTGGGCTACTACGACGAGGACAGATTCATCTATGTGGTGGATCGGCTGAAAGAGCTCATC 1320 

CTGGGATATTACGACGAAGACAGATTT ATCTATGTCGTGGACAGGCTGAAAGAGCTGATC 1320 
***** ** ******** ******** ******** ***** ************* *** 

AAGTACAAGGGCTACCAGGTGGCCCCTGCCGAGCTGGAGAACTTGCTTCTGCAGCACCCT 1380 

AAGTATAAAGGGTATCAGGTCGCCCCTGCTGAGTTGGAAAACCTGCTGTTGCAGCACCCC 1380 
***** ** ** ** ***** ******** ******** *** **** ********** 

AACATCTCTGATGCCGGCGTCATCGGCATCCCAGACGAGTTTGCCGGCCAGCTGCCTTCC 14 40 
AATATCTCTGATGCCGGCGTGATTGGAATTCCGGACGAATTTGCTGGTCAATTACCTTCC 144 0 
** ***************** ** ** ** ** ***** ***** ** ** * ****** 

GCCTGTGTCGTGCTGGAGCCTGGCAAGACCATGACCGAGAAGGAGGTGCAGGATTATATC 1500 
GCCTGTGTGGTGCTGGAGCCTGGCAAGACAATGACCGAGAAAGAAGTGCAGGACTACATT 1500 
******** ******************** *********** ** ******** ** ** 

GCCGAGCTGGTGACCACCACCAAGCACCTGCGGGGCGGCGTGGTGTTCATCGACAGCATT 1560 
GCAGAGCTGGTCACTACAACTAAACATCTGAGGGGGGGGGTCGTCTTTATAGATTCCATT 1560 
** ******** ** ** ** ** ** *** **** ** ** ** ** ** ** **** 

CCGAAAGGCCCAACAGGCAAGCTGATGAGAAACGAGCTGAGGGCCATCTTTGCCCGCGAG 1620 
CCAAAGGGCCCAACAGGGAAACTGATGAGAAACGAACTGAGGGCAATCTTTGCTCGGGAA 1620 
** ** *********** ** ************** ******** ******** ** ** 

CAGGCCAAGTCCAAGCTGTAA : JP2003-127 629-2 1641 

CAGGCAAAAATCGCTGTGTAA :WO03/016839 1641 

***** ** * ***** 
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ATGGAAGAAGAAAACATTGTGAATGGAGATCGTCCTCGTGATCTAGTTTTTCCTGGCACA 60 
ATGGAAGAAGAAAACGTTGTGAATGGAGATCGTCCTCGTGATCTAGTTTTTCCTGGCACA 60 
*************** ******************************************** 
GCAGGACT ACAATT ATAT CAATCATT AT ATAAAT AT TCATATAT TACTGACGGAAT AATC 120 
GCAGGACT ACAAT TAT AT CAATC AT T AT ATAAAT AT TCAT AT AT T ACT GACGGAATAATC 120 
************************************************************ 
GATGCCCATACCAATGAAGTAATATCATATGCTCAAATATTTGAAACCAGCTGCCGCTTG 180 
GATGCCCATACCAATGAAGTAATATCATATGCTCA7VATATTTGAAACCAGCTGCCGCTTG 180 
************************************************************ 
GCAGTTAGTCTAGAAAAATATGGCTTGGATCATAACAATGTTGTGGCAATATGCAGTGAA 240 
GCAGTTAGTCTAGAAAAATATGGCTTGGATCATAACAATGTTGTGGCAATATGCAGTGAA 240 
****************** ****************************************** 
AACAACATACACTTTTTTGGCCCTTTAATTGCTGCTTTATACCAAGGAATACCAATGGCA 300 
AACAACATACACTTTTTTGGCCCTTTAATTGCTGCTTTATACCAAGGAATACCAATGGCA 300 
******************************************************* 

ACATCAAATGAT ATGTACACAGAAAGGGAGATG AT TGGCC AT TTGAAT ATATCGAAACC A 360 

ACATCAAATGATATGTACACAGAAAGGGAGATGATTGGCCATTTGAATATATCGAAACCA 360 

************************************************************ 

T GCCTTAT GTT T TGT TCAAAGAAATCACTCCCATT T AT TC TGAAAGT ACAAAAACATCT A 420 

TGCCTTATGTTTTGTTCAAAGAAATCACTCCCATTTATTCTGAAAGTACAAAAACATCTA 420 

************************************************************ 

GATTTCCTTAAAAAAGTCATAGTCATTGATAGTATGTACGATATCAATGGCGTTGAATGC 480 
GATTTCCTTAAAAGAGTCATAGTCATTGATAGTATGTACGATATCAATGGCGTTGAATGC 480 
************* ********************************************** 
GTATTTAGCTTTGTTTCACGTTATACTGATCACGCCTTTGATCCAGTGAAATTTAACCCA 540 
GTATTTAGCTTTGATTCACGTAATACTGATCACGCCTTTGATCCAGTGAAATTTAACCCA 540 
************* ******* ************************************** 
AAAGAGTTTGATCCCTTGGAAAGAACCGCATTAATTATGACATCATCTGGAACAACTGGA 600 
AAAGAGTTTGATCCCTTGGAAAGAACCGCATTAATTATGACATCATCTGGAACAACTGGA 600 
************************************************************ 
TTGCCTAAAGGGGTAGTAATAAGCCATAGAAGTATAACTATAAGATTCGTCCATAGCAGT 660 
TTGCCTAAAGGGGTAGTAATAAGCCATAGAAGTATAACTATAAGATTCGTCCATAGCAGT 660 
************************************************************ 
GATCCCATCTATGGTACTCGTATTGCTCCAGATACATCAATTCTTGCTATAGCACCGTTC 720 
GATCCCATCTATGGTACTCGTATTGCTCCAGATACATCAATTCTTGCTATAGCACCGTTC 720 
************************************************************ 
CATCATGCCTTTGGACTGTTTACTGCACTAGCTTACTTTCCAGTAGGACTTAAGATTGTA 780 
CATCATGCCTTTGGACTGTTTACTGCACTAGCTTACTTTCCAGTAGGACTTAAGATTGTA 780 
************************************************************ 
ATGGTGAAGAAATTTGAGGGCGi\ATTCTTCTTAAAAACCATACAAAATTACAAAATCGCT 840 
ATGGTGAAGAAATTTGAGGGCGAATTCTTCTTAAAAACCATACAAAATTAC7VAAATCGCT 840 
************************************************************ 
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TCTATTGTAGTTCCTCCTCCAATTATGGTATATTTGGCTAAAAGTCCATTAGTCGATGAA 900 
TCTATTGTAGTTCCTCCTCCAATTATGGTATATTTGGCTAAAAGTCCATTAGTCGATGAA 900 
************************************************************ 

TACAATTTATCGAGCTTAACGGAAATTGCTTGTGGAGGGTCTCCTTTAGGAAGAGATATC 960 
TACAATTGCTCGAGCTTAACGGAAATTGCTAGTGGAGGCTCTCCTTTAGGAAGAGAT ATC 960 
******* ********************* ******* ********************* 

GCAGATAAAGTAGCAAAGAGATTGAAAGTACATGGAATCCTACAAGGATATGGATTAACC 1020 

GC AG AT AAAGTAGCAAAGAG AT TGAAAGTACAT GGAATCCTACAAGGATATGGAT TAACC 1020 
************************************************************ 

GAAACCTGCAGCGCTCTAATACTT AGCCCCAATGATCGAGAACTTAAAAAAGGTGCAATT 1080 
GAAACCTGCAGCGCTCTAATACTTAGCCCCAATGATCGAGAACTTAAAAAAGGTGCAATT 1080 
************************************************************ 
GGAACGCCTATGCCATATGTTCAAGTTAAAGTTATAGATATCAATACTGGGAAGGCGCTA 1140 
GGAACGCCTATGCCATATGTTCAAGTTAAAGTTATAGATATCAATACTGGGAAGGCGCTA 114 0 
************************************************************ 
GGACCAAGAGAAAAAGGCGAAATATGCTTCAAAAGTCAAATGCTTATGAAAGGATATCAC 1200 
GGACCAAGAGAAAAAGGCGAAAT AT GCT TCAAAAGTCAAATGCTTAT GAAAGGAT AT CAC 1200 
************************************************************ 
AACAATCCGCAAGCAACTCGTGATGCTCTTGACAAAGATGGTTGGCTTCATACTGGGGAT 12 60 
AACAATCCGCAAGCAACTCGTGATGCTCTTGACAAAGATGGTTGGCTTCATACTGGGGAT 1260 
************************************************************ 
CT T GG ATATT ACG ACGAAGAC AGATTT ATCT AT GT AGT TGATCG AT TGAAAGAACT TAT T 1320 
CT T GGAT AT T ACGACGAAGACAGATT T AT CT ATGTAGT TGATCGATTGAAAGAACTT ATT 1320 
************************************************************ 
AAATATAAAGGAT ATCAGGTTGCGCCTGCTGAACTGGAAAATCTGCTTTTACAACATCCA 1380 
AAATATAAAGGATATCAGGTTGCGCCTGCTGAACTGGAAAATCTGCTTTTACAACATCCA 1380 
************************************************************ 
AATATTTCTGATGCGGGTGTTATTGGAATTCCGGACGAATTTGCTGGTCAATTACCTTCC 1440 
AATATTTCTGATGCGGGTGTTATTGAATTCCGGACGA-ATTTGCTGGTCAATTACCTTTC 14 39 
************************* * * * * ******************** * 

GCGTGT-GTTGTGTTAGAGCCTGGTAAGACAATGACCGAAAAGGAAGTTCAGGATTATAT 14 99 

CGCGTGTGTTGTGTTAGAGCCTGGTAAGACAATGACCGAAAAGGAAGTTCAGiSATTATAT 14 99 
***************************************************** 

TGCAGAGCTAGTCACTACAACTAAACATCTTCGAGGCGGTGTCGTATTTATAGATAGTAT 1559 

TGCAGAGCTAGTCACTACAACTAAACATCTTCGAGGCGGTGTCGTATTTATAGATAGTAT 1559 
************************************************************ 

TCCAAAAGGCCCAACAGGAAAACTCATGAGAAACGAACTCCGTGCAAT ATTTGCCCGGGA 1619 

TCCAAAAGGCCCAACAGGAAAACTCATGAGAAACGAACTCCGAGCAAT ATTTGCCCGGGA 1619 
****************************************** ***************** 

ACAGGCAAAATCAAAATTATAA :JP2003-127629-1 1641 

ACAGGCAAAATCAAAATTATAA : US2002/0119542 1641 
********************** 
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